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Abstract 
A severe problem facing both real estate researchers and investors is the lack of reliable real estate returns data. 
Property shares, the shares of companies which invest in property and manage a portfolio of real estate, have 
been proposed as indicators of real estate performance. Property shares exist in many countries, are publicly 
traded, and their returns are not inherently biased. For three countries, we investigate the relationships with com- 
mon stock and appraisal-based returns which property share returns exhibit. Our results indicate that property 
shares are closely related to the stock markets on which they trade, thereby confirming previous findings for 
the United States. However, property share returns also predict appraisal-based indices. 
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At the least sophisticated level of economic theory lies the belief that certain pairs of 
economic variables should not diverge from each other by too great an extent, at least 
in the long run.  (Granger,  1986) 
The lack of reliable real estate returns data has hampered real estate research and per- 
formance measurement.  Real estate is traded infrequently, is not homogeneous, and lacks 
a central marketplace where prices are made public. Researchers have tried to circumvent 
these problems by using appraised values to calculate returns on real estate. Especially in 
the United States, this has led to the emergence of indices based on appraisals of hundreds 
of commercial buildings.  Such appraisal-based  indices  are also  available  for Australia, 
Canada,  and  the United Kingdom. 
However, broad as the indices may be, they have serious  drawbacks.  Appraisal-based 
indices have been reported to be smoothed, to have an inherent time lag (see for example 
Firstenberg,  Ross, and Zisler,  1988;  Geltner,  1989b,  1991),  and to be biased (Giliberto, 
1988; Geltner,  1989a. 
Appraisal-based real estate returns also have disadvantages of a less fundamental nature. 
Time series of these returns sometimes contain monthly observations such as the Invesmaent 
Property Database index for the United Kingdom, but usually contain only quarterly or 
even biannual observations. Another problem with using appraisal-based real estate indices 
is that they only exist for the five countries mentioned. Efforts to start such indices in other 164  EICHHOLTZ  AND HARTZELL 
countries have occurred, for example, in the Netherlands, but the results neither have a very 
long history, nor are they very broad based. This has been a major obstacle for real estate 
research in countries other than the United States and the United Kingdom. It also limits 
the possibilities of performance measurement for international real estate investments. 
Using the returns of publicly traded real estate companies has been proposed as a way to 
tackle these problems. Property shares, the shares of companies which invest in property 
and manage a real estate portfolio, look especially promising as indicators of real estate 
performance. Since the property shares are publicly traded,  even though the underlying 
real estate is not, the problems of infrequent trading and lack of a central marketplace seem 
to be solved. Advantages of property share indices over appraisal-based indices are that 
they are not smoothed or biased, and do not have an inherent time lag. However, due to the 
closed-ended nature of property companies, they may be more volatile than the underlying 
real estate (Firstenberg, Ross, and Zisler,  1988). Property companies' leverage can have 
the same effect. Apart from that, property shares have two important practical advantages. 
There is no limit to the frequency of observations in time series of their returns, and they 
exist in many countries. This allows systematic research of the performance of real estate 
in countries for which this has been hitherto impossible. It also enables researchers and 
investors to study international real estate portfolio diversification issues. 
All in all, the prospects for property shares as a basis for real estate research seem fertile. 
Studies of their performance, however, have shown that their returns have a higher contem- 
poraneous correlation with the stock market than with appraisal-based indices (Mengden 
and HartzeU, 1986). This has led many researchers to conclude that returns on property 
shares are bad indicators of real estate returns (see, for example, Lusht,  1988). However, 
Giliberto (1990), Gyourko and Keim (1992), and Geltner (1993) have found that, although 
property share return indices are contemporaneously related to the stock market, they are 
also related to other real estate indices. The hypothesis of the first was that the residual 
of property share returns over stock and bond market returns should be a predictor for 
appraisal-based returns. The second study did not use residuals, but investigated the rela- 
tionship directly. The third study unsmoothed the appraisal-based returns before examining 
the relationship. All three studies found a statistically significant relationship: property 
shares can predict the appraisal-based index. 
In this study, we perform an international investigation of the relationship between prop- 
erty share indices, stock markets, and appraisal-based indices. We do this for the three 
countries for which quarterly appraisal-based property indices with sufficient history exist: 
Canada, the United Kingdom, and the United States. The remainder of  the study is as follows. 
In section 1, we describe the data and the data sources, given sample statistics, and present 
graphic representations of the different time series we use for each country. In the next 
section~ we examine the relationship between property share return indices and the stock 
market~ We determine the stock market betas of property shares, and give some intuitive 
explanations of their differences across countries. In the third section, we examine how 
property share returns and appraisal-based returns are related. We investigate the predic- 
tive power of property share returns over appraisal-based returns. Using a distributed lag 
model, we also investigate the length of the time lag between appraisal-based and property 
share returns. The article concludes with a brief summary and some suggestions for fur- 
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1.  The international real estate and stock data 
We have appraisal-based property indices of total returns for Canada, the United Kingdom, 
and the United States. For all three countries the indices have the fourth quarter of 1993 
as the last observation. The beginning of the time series varies per country. For Canada, 
we use the Russell Canadian Property Index  TM, which runs from the first quarter of 1985. 
For the United Kingdom, we use the Total Return Index of Jones Lang Wootton, which 
is from the second quarter of 1977.  For the United States, the appraisal-based index we 
use is the Russell-NCREIF Property Index, which starts in the last quarter of 1977. All 
indices are broadly spread over types of real estate and over regions. 
For property share returns indices, we use the Datastream Property Share Index for 
Canada, the Financial Times Actuaries Property Share Index for the United Kingdom, and 
the Real Estate Investment Trust Index of Wilshire for the United States. For each country, 
we use the same time series length which we have for the corresponding appraisal-based 
index. All indices incorporate both capital gains and dividends. With a  few exceptions, 
the property companies included in the indices invest in real estate in their own country. 
The property companies' investments are broadly spread over different regions. All types 
of real estate are included in the indices. 
We also need time series of common stock returns. For each country, we selected the 
most widely used index to capture the broader equity market. For Canada, this is the Toronto 
Stock Exchange Composite Index. For the United Kingdom, it is the Financial Times Actu- 
aries All Share Index; and for the United States the S&P 500 Index. All indices represent 
total rate of return. 
In Table 1, we have included the capital values of the indices we use, as well as the time 
period over which we have the data. Means and standard deviations of the indices are also 
included. Moreover, for each of the three countries in our sample, we have calculated the 
correlations among the three returns series. From this table, we can infer some interesting 
findings. Although there are substantial differences in risks and returns of the correspond- 
ing indices across various countries, the risk/return characteristics of the indices within 
each country confirm previous findings for the United States. Appraisal-based returns show 
very low volatility relative to their level, especially when compared to the property share 
returns, which are very volatile. In all three countries, standard deviations of  property share 
returns are higher than the standard deviations of the broad equity index, and range from 
8.26 percent for the United States to 15.75 percent for Canada. On the other hand, standard 
deviations of appraisal-based returns vary between 2.03 percent for the United States and 
2.76 percent for the United Kingdom. 
The correlations reported in Table 1 also confirm previous conclusions for the United 
States. Appraisal-based returns exhibit low contemporaneous correlations with property 
share returns, and their correlations with common stock returns are even lower.  In fact, 
they are negative for all three countries. Furthermore, correlations between property share 
returns and the returns on the broad stock market index are high, varying from 0.52 for 
Canada to 0.79 for the United Kingdom. 
Graphic representations of all three indices for each country are given in Figures 1 through 
3.  For Canada,  we see the close relationship between the property share index and the 
Toronto Stock Exchange Index break down after 1991. From then on, the property share 166  EICHHOLTZ AND HARTZELL 
Table  1.  Appraisal-based, property share, and common stock indices. 
Country  Period  Mean 
Indices  Value  (Standard  Deviation) 
Correlations 
Property 
Share  Equity 
Canada  1/85-4/93 
Russell Canadian Property, Total  9,764  1.65  0.32 
(2.63) 
Datastream Property Share  1,914  -0.60 
(15.75) 
Toronto Stock Exchange Composite  268,292  2.22 
(6.77) 
United Kingdom  2/77-4/93 
Jones Lang Wootton, All Property  743  2.91  0.16 
(2.76) 
FTA Property Share  21,571  3.68 
(12.19) 
FTA All Share  1,120,041  4.53 
(8.85) 
United States  4/77-4/93 
RusseI1-NCREIF Property, Total  21,905  1.95  0.08 
(2.03) 
Wilshire Real Estate Investment Trust  26,197  3.47 
(8.26) 









Index values are in millions of U.S. dollars, on 12/31/1993. 
Means and standard deviations are based on quarterly logarithmic returns. 
The number of companies included in the property share indices on 12/31/1993 are: Canada, 4; United Kingdom, 
31; United States, 105. 
market suffers from a severe crisis. The appraisal-based index runs smoothly through these 
developments, although its positive returns level off, and even become slightly negative from 
1992. For the United Kingdom, the appraisal-based index and the property share index do 
not diverge to a great extent. The appraisal-based index is much smoother than the property 
share index, but a positive relationship obviously exists. However, here also, a strong rela- 
tionship between property shares and the stock market is much more evident, although the 
property share index has severely underperformed the stock market from 1990 through 1992. 
For the United States, the property share index that we use does not follow the appraisal- PROPERTY  SHARES,  APPRAISALS AND THE  STOCK  MARKET  167 
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Figure 1.  Canada: Property shares, appraisals and stocks. 
based index as closely as in the United Kingdom, but, again, a positive relationship seems 
to exist.  The relationship between the property share index and the common stock index 
seems to be stronger in the first half of the sample than in the second half.  For all three 
countries, we can conclude that movements of the appraisal-based index clearly lag those 
of the property share index, and that these movements are of a lower order of magnitude 
for the appraisal-based  index.  This holds especially if the movements are downward. 
2.  Property  shares and the stock markets 
Before we investigate further how property share returns are related to appraisal-based re- 
turns, we first examine the relationship between property share returns and stock returns 
in a somewhat more formal way. We regress the monthly property share index returns Rt 
on a constant o~ and the stock market returns St:  a standard market model. Results are in 
Table 2.  Although the results are not the same for each country, they confirm previous 
studies for the United States (see,  for example,  Mengden and Hartzell,  1986).  There is 
a strongly positive contemporaneous relation of the property shares with their national stock 
markets. 
The close relationship between property shares and the stock markets on which they 
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Figure 2.  United Kingdom: Property shares, appraisals and stocks. 
reasons. The first is the large real estate component in the value of corporate assets. For 
the United States, Zeckhauser and Silverman (1983)  estimate the share to be between 25 
and 40%,  while Brueggeman, Fisher, and Porter (1990) report that about one-third of the 
total assets of the Fortune 500 is real estate. The second reason is that changes in the dis- 
count rate and in expectations of long-term economic growth are likely to influence both 
real estate and the value of corporate assets in the same direction. Finally, property shares 
are included in the stock market indices  which we use. 
Although the relationship between property share returns and the stock market is strong 
for all three countries,  the nature of this relationship varies,  as can be  seen in Table 2. 
We fred that the stock market betas differ by country. To examine whether these differences 
are significant,  we do a  simple t-test for the equality of each pair of betas.  The results 
are presented in the right panel of Table 2. The stock market beta of United States property 
shares appears to be significantly lower than the beta of the other countries, while the dif- 
ferences across the other countries' betas are not significant. 
Unfortunately, our sample of three countries is too small to do any formal cross-sectional 
test of potential factors influencing the different betas. However, we can give some intuitive 
explanations. One explanation could be the type of lease contracts used. If contracts and 
rents are renewed often, property companies' cash flows are highly dependent on tenants' 
cash flows, and betas should be high. In the United States, lease contracts are for five years 
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Figure 3.  United States:  Property shares, appraisals and stocks. 
Table 2.  Property share returns and stock market returns. 
Equality Tests of Beta Pairs, 
t-Values 
ot  /~  R~dj  ~Canada  ~United  Kingdom 
Canada  -0.03  1.23  0.26 
(0.02)  (0.34) 
United Kingdom  -0.01  1.09  0.62  0.39 
(0.01)  (0.11) 
United States  0.01  0.73  0.43  1.41 
(0.01)  (0.10) 
2.42 
Note:  Standard  deviations are denoted in parentheses. 
upward-only rent adjustments every five years. In Canada, the most common lease contract 
is for two to five years with fixed rents. Comparing this with the betas in Table 2 gives a 
mixed picture. Canada, with the shortest contract period, has indeed the higher beta, but the 
United Kingdom, where contract periods are longest, has a beta which is not much lower. 
In the literature, several other explanations of property shares' betas have been given. 
Gyourko and Keim (1992) argue that a positive relationship exists between the size of the 
sample of property shares and the level of diversification of that sample, which, in its turn, 170  EICHHOLTZ AND HARTZELL 
is inversely related to the stock market beta of the sample. In Table 1, the sample size is 
given in terms of the market values of the indices used, and in terms of the number of 
funds included in the indices. Both the market values and the number of firms show a 
negative relationship with the betas reported in Table 2. However, our sample of three coun- 
tries is far too small for any firm conclusions in this regard. 
Allen and Gale have proposed market liquidity as another explanatory variable for beta 
(Working paper, University of Pennsylvania, 1991).  Less liquid stocks are argued to be 
relatively volatile, and therefore to have a high beta. The United States, where we find 
the lowest beta, probably has the most liquid market for property shares. However, the 
British market for property shares, which is also highly liquid, shows a high beta. Another 
possible explanation of beta is information. Khoo, Hartzell, and Hoesli (1993)  argue that 
the level of information about stocks is inversely related to their betas. In a formal test, 
they fmd that information is a significant explanatory variable of the decline of the betas 
of property shares in the United States. Of course, this could also hold cross-sectionally 
across countries, but we have no data on potential information proxies such as volume or 
the number of analysts following the market, and are therefore not able to investigate this 
possible explanation of the differences in the betas. 
The last explanatory factor for property shares' betas could be their leverage: the higher 
the leverage, the larger the beta. Again, data limitations prevent us from investigating this 
possibility in depth, but we can make some tentative remarks. Although we do not have 
data on the leverage of the property companies included in the indices, we do have informa- 
tion on tax regulations in the three countries which we study.  The relationship between 
taxes and fmancial leverage has been well documented in the financial economics literature. 
Tax rates and leverage are positively related. In our sample, tax regulations regarding prop- 
erty companies differ substantially. In the United States, property companies are treated like 
investment funds. They are tax-transparent: if they distribute the bulk of their profits to 
their shareholders each fiscal year, they do not have to pay corporate taxes. In Canada and 
the United Kingdom, property companies are treated like ordinary corporations and have 
to pay corporate taxes, 45 % and 35 %, respectively. Given the expected positive relation- 
ship between taxes, financial leverage, and corporate risk, this would imply the following 
expected ranking by beta: Canada, United Kingdom, United States. Although this is the 
order which we reported in Table 2, the sample is too small for any conclusions in this regard. 
Thus, we must conclude that the causes of differences in property shares' betas across 
countries remain unclear. To obtain more insights into these causes, a  larger sample of 
countries is needed. We will leave that for further research, and will now move on to the 
other main subject of this article: the relationship between property share returns and 
appraisal-based returns. 
3. Property share and appraisal-based returns 
Based on empirical results for the United States, property share indices have been argued 
not to be good indicators of real estate returns. This is due to the low contemporaneous 
correlations worth they exhibit to other known real estate indicators, usually on an appraisal 
basis. In section 1, based on sample statistics, we have confirmed this finding, both for PROPERTY SHARES, APPRAISALS  AND THE STOCK MARKET  171 
the United States and for the other countries in our sample. In this section, we investigate 
the relationship between property shares and appraisal-based indices more thoroughly. 
Giliberto (1990), Gyourko and Keim (1992), and Geltner (1992) show that property share 
returns for the United States are significantly related to appraisal-based returns. Giliberto 
regresses the returns of equity property shares on common stock and bond returns, and 
does a similar regression with the Frank Russell Company (FRC) appraisal-based returns 
index as the dependent variable. He finds the residuals of these regressions to have a positive 
and significant correlation. He also regresses the current FRC residual on the current and 
past property share residuals. Fifty percent of the variation of the FRC residual can be 
explained in this way. This leads him to conclude that these residuals are influenced by 
a common factor, namely pure real estate. Thus, property shares are real estate with an 
important common stock characteristic: liquidity. 
Gyourko and Keim argue that even if appraisals are perfectly accurate, changes in real 
estate market conditions will only slowly be incorporated into the appraisal-based index. 
One would expect appraisal-based indices to be lagging the underlying value by half the 
average time interval between two appraisals. The underlying real estate of the Russell- 
NCREIF Property Index is appraised with frequencies from quarterly to annually.  This 
means that one would expect the property share index to lead the appraisal index by an 
interval of anywhere between six weeks to two quarters. Gyourko and Keim test regression 
models of the RusselI-NCREIF returns on property share, stock, bond, and housing returns. 
Property share and housing returns appear to be significant predictors of appraisal-based 
returns. 
Geltner proposes an approach to recover the tree underlying market returns from appraisal- 
based index returns. His methodology involves a model which relates observed index returns 
to the unobserved market returns. The model corrects for appraisal smoothing by the ap- 
praiser, and corrects the appraisal-based index for construction effects of temporal aggrega- 
tion and seasonality of reappraisals. Geltner applies the methodology to the RusselI-NCREIF 
Index and the Evaluation Associates Index and compares the thus obtained estimates of 
real estate market returns to the unlevered NAREIT index. He finds a close relationship 
between them, although the NAREIT index is more noisy in the short run and leads the 
estimated market values by about a  year. 
To inquire into the relationship between property share returns and appraisal-based returns, 
we first use an approach similar to the one used by Gyourko and Keim, where current 
appraisal-based returns (At) are regressed on lagged property share returns (Rt_I). We also 
include an autoregressive term with a lag of one quarter in the equation to cope with the 
autocorrelation in the appraisal-based indices.  This gives the following equation 
A t  =  ot  0  +  OtlAt_ 1  +  ot3Rt_ 1  +  t~t,  (1) 
in which aj are coefficients, and #t is a standard error term. The regression results are 
given in Table 3, model (1). For all three countries, the autoregressive term is highly signifi- 
cant, while the relationship between lagged property share returns and current appraisal- 
based returns is significant for all countries except the United States. The adjusted R2s 
for this regression vary from 0.39 for Canada to 0.64 for the United Kingdom. The autore- 172  EICHHOLTZ AND HARTZELL 
Table 3.  Appraisal-based and property share returns. 
A t  =  ot  0  +  OtlAt_ 1  +  ot3Rt_ 1  (1) 
A t  =  ot  0  +  OtlAt_ 1  +  ot2At_ 4  +  ot3Rt_ 1  (2) 
A t  =  ot  0  +  OtlAt_ 1  +  ot2At_ 4  +  ot3Rt_ 1  +  ot4Rt_ 4  (3) 
Model  Ct0  Oil  Or2  Or3  ~4  Radj  ~  DW 
Canada  (1)  0.01  0.54  0.05  0.39  2.10 
(1.58)  (3.49)  (1.99) 
(2)  -0.00  0.13  0.82  0.07  0.79  1.65 
(-0.74)  (1.16)  (7.47)  (4.00) 
(3)  -0.00  0.09  0.78  0.07  0.02  0.80  1.71 
(-0.09)  (0.80)  (6.99)  (4.20)  (1.29) 
United Kingdom  (1)  0.01  0.78  0.05  0.64  2.04 
(1.76)  (9.74)  (2.94) 
(2)  0.01  0.79  -0.03  0.05  0.62  2.11 
(1.70)  (7.66)  (-0.32)  (2.58) 
(3)  0.01  0.78  -0.03  0.05  0.00  0.61  2.10 
(1.69)  (7.17)  (-0.31)  (2.56)  (0.22) 
United States  (1)  0.120  0.70  0.03  0.49  2.70 
(1.65)  (7.59)  (1.34) 
(2)  -0.00  0.31  0.58  0.03  0.68  1.93 
(-0.23)  (3.22)  (6.09)  (1.41) 
(3)  -0.120  0.27  0.58  0.03  0.06  0.73  2.01 
(-0.95)  (3.13)  (6.60)  (1.78)  (3.34) 
Notes: t-values are denoted in parentheses. 
All regressions are based on quarterly 
DW is the Durbin-Watson test statistic 
logarithmic returns. 
for first-order autocorrelation in the regression residuals. 
gressive term has most impact on the appraisal-based returns.  The oq coefficient varies 
between 0.54 for Canada and 0.78 for the United Kingdom.  The constant terms are zero 
for all three countries. 
Since many properties are only appraised once a year, or are appraised four times a year, 
of which only one appraisal is performed by an outside appraiser, an autoregressive term 
with a  lag of four quarters (At_a) WOUld probably also have explanatory power over the 
appraisal-based return.  This term is included in  (2): 
A t  =  ot  0  +  OtlAt_ 1  +  ot2At_ 4  +  ot3Rt_ 1  +  li  t .  (2) 
The four-quarter autoregressive term appears only to be significant for Canada and the 
United States, as can be seen in Table 3,  model (2). For these countries, the four-quarter, 
appraisal-based term is highly significant, and the inclusion of the term boosts the explana- 
tory power of the regression model upwards: from 0.39 to 0.79  and from 0.49 to 0.68, PROPERTY SHARES, APPRAISALS AND  THE STOCK MARKET  173 
respectively. The economic significance of the At-4 term is also high for both countries. 
The or2 coefficient is 0.82 for Canada, and 0.58 for the United States.  For the United King- 
dom, on the contrary, this term is not significant at all, and it does not have any influence 
on the explanatory power of the model. These findings are confirmed if we also add another 
independent variable: property share returns with a lag of four quarters (Rt_4), as in the 
following equation: 
A t  =  ot 0  +  t~lAt_ 1  +  ot2At_ 4  +  ot3Rt_ 1  +  ot4gt_ 4  -I-  izt.  (3) 
As can be seen in Table 3, model (3), this term is not significant for the United Kingdom, 
and does not influence the model's R 2, while it is significant for the United States, and 
influences the R~s of both Canada and the United States.  The results for the United States 
confirm those of Gyourko and Keim (1992). 
Our findings suggest differences in the time lags between appraisal- and transaction-based 
indices. The next step in our analysis involves a closer look at these time lags. We estimate 
by how much time the property share returns lead the appraisal-based returns. Until now, 
we have used quarterly observations for all series. However, for the property share returns, 
we also have monthly observations. Using these can give a more detailed picture of pro- 
perty share returns' lead over appraisal-based returns. With this data, we are able to test 
a model of the form 
At  =  3'0  +  'ylat-1  +  "Y2at-4  +  ~lRt-1/3  +  ~2Rt-2/3  +  [~3Rt-3/3  +  1~4Rt-413 
+  1~5Rt_5/3  +  ~6Rt_6/3  +  t~7Rt_4  q-  t,  tt.  (4) 
In this model, 3'j and/Sj are coefficients, and gt_i/3 is the monthly return on the property 
share index with an/-month lead over the appraisal index. The model is a distributed lag 
model. Based on the previous findings, we assume/3j to be zero for lags longer than six 
months, except for a lag of 12 months. According to the results in Table 3, we adjust this 
model slightly for each individual country. For the United Kingdom, we exclude the At_ 4 
and the Rt-4 term, since they were found not to be significant. For Canada, the Rt-4 term 
is excluded for the same reason. Only for the United States do we estimate the full model. 
The results are in Table 4. They look similar to the results for models (2) and (3). It is 
interesting to see that the transaction-based return with a lead of three months is significant 
for all three countries. For other lead-lengths, the significance differs by country. 
Based on the coefficients in Table 4, determining the time lag between appraisal-based 
returns and property share returns is straightforward if we use impulse response analysis. 
In this approach, we investigate how a once-only increase in the transaction-basexl return 
R affects the appraisal-based return. We determine how much time it takes for the model 
to reach a steady state. In Figures 4 through 6, we provide plots of the cumulative response 
of a  1% increase in the transaction-based return. From these plots, it can easily be seen 
how long it takes for a market impulse to be completely absorbed in the appraisal-based 
returns. However, since the absorption process is asymptotical, it is more insightful to look 
at the half-life of an impulse. From the figures, we see a clear difference between Canada 
and the United States, on the one hand, and the United Kingdom, on the other. For the 174  EICHHOLTZ AND HARTZELL 
Table 4.  Appraisal-based and property share returns: The length of the time lag. 
At =  "Yo +  "YIAt-I  +  "Y2At-4  +  81Rt-1/3  +  82Rt-2/3  +  83Rt-313  +  84Rt-4/3  +  85Rt-5/3 
+  86Rt-613  +  87Rt-4  +  #t  (4) 
")'1  ')'2  81  82  83  84  85  86  87  g2dj 
Canada  0.11  0.76  0.04  -0.01  0.09  0.08  0.07  0.08  0.83 
(0.96)  (6.59)  (1.41)  (-0.72)  (2.82)  (2.94)  (2.63)  (2.48) 
United Kingdom  0.73  0.04  0.03  0.11  0,07  0.02  0.03  0.67 
(8.77)  (1.05)  (1.11)  (3.30)  (1,72)  (0.56)  (0.79) 
United States  0.28  0.63  0.00  0.03  0.08  0.03  -0.02  0.08  0.06  0.74 
(2.91)  (6.20)  (0.10)  (0.93)  (2.35)  (0.69)  (-0.71)  (2.47)  (1.88) 
Notes:  t-values  are denoted in parentheses. 
Results on the c~0-term  are not presented here,  since they are not relevant in determining the time lag 
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Figure 4.  Canada: Cumulative response to market impulse. 
latter country, the effect of the impulse dies down relatively fast. The steady state is reached 
after 60 months,  and the half-life of the impulse  is eight to nine months.  A  1%  increase 
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Figure 5.  United Kingdom: Cumulative response to market impulse. 
based returns for the United Kingdom. In the long run,  one would expect a  1% impulse 
in the transaction-based returns to have a cumulative effect of 1% on the appraisal-based 
returns. The difference from 1% can probably be attributed to the standard deviations of 
the coefficients. 
For Canada and the United States, we have a  completely different picture.  The model 
has clear trouble in getting to the steady state.  After 240 months, the steady state has been 
reached in neither country. This effect is cause by the At_  4 term. Its significance brings 
persistence in the model. If we exclude this term, Canada and the United States show a 
pattern similar to the one that we found for the other country. Thus, we find clear differ- 
ences in the time lags between appraisal- and transaction-based indices for different coun- 
tries. This result suggests a difference between the appraisal process in North America, 
on the one hand, and the United Kingdom, on the other. It seem as if appraisals are more 
frequent in the United Kingdom than in Canada and the United States. However, we have 
not been able to find any such institutional differences. 
The differences which we find could be attributed to the possibility that the indices are 
dominated by different kinds of real estate. Although all indices are spread over real estate 
classes, some classes could be more dominant in one index than in another. This blurrs 
our picture of the relationship between transaction-based and appraisal-based real estate 
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Figure  6.  United States:  Cumulative  response to market impulse. 
4.  Conclusions 
The conclusions of this article can be divided into two broad categories. The first concerns 
the relationship of property share returns to common stock returns. Our findings give an 
international confirmation of previous results for the United States, which report a strong 
contemporaneous relationship between property shares and the stock market on which they 
trade. We find the nature of this relationship to differ across countries. Due to data limita- 
tions, we are not able to explain these differences.  However, we do have some tentative 
results which give directions for further research. Differences in tax regimes and size of 
the property share market look especially promising as explanatory variables for interna- 
tional differences in property share risk. Differences in rent contracts are another possible 
explanation.  In order to do any formal cross-sectional tests,  data from a more substantial 
number of countries than three are needed.  Given the fact that property companies exist 
in 30  countries, this should be no problem. 
The second issue with which this article is concerned is the relationship between property 
share returns and appraisal-based returns. We use some simple regression models to get a 
first insight into this relationship. The results show significance for all three countries in 
our sample. Appraisal-based returns appear to be determined to a large extent by their own 
history and the history of the real estate market. Again, however, the exact nature of this 
relationship  varies.  More specifically,  the time lag between property share returns and PROPERTY SHARES, APPRAISALS AND THE STOCK MARKET  177 
appraisal-based returns is not the same for each country. In the United Kingdom, appraisal- 
based returns incorporate market returns in a more timely fashion than in Canada and the 
United States. Based on the coefficients of a distributed lag model, we do impulse response 
analysis to measure the length of the time lag more precisely. For the United Kingdom, 
we find lags of about half a year. For Canada and the United States, our results are not 
very clear. 
Again, data limitations preclude a further investigation. Using separate indices for differ- 
ent kinds of investment categories, such as offices, shops, and warehouses, the relationship 
between transaction-based and appraisal-based returns could be determined more precisely. 
For appraisal-based indices, these disaggregations are available, but for property share in- 
dices, they are not. Constructing these indices will, therefore, be a crucial first step for 
further research in this area. 
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Noes 
1. In the United States,  property companies which invest in property and manage a portfolio of real estate are 
generally called Real Estate Investment Trusts (REITs).  Since this article is international in scope, we use 
the term property companies, even if we refer to United States' REITs. 
2.  As far as we know, publicly listed property shares exist in 30 countries--for Europe: Austria, Belgium, Den- 
mark, Finland, France, Germany, Ireland,  Italy, the Netherlands, Norway, Portugal,  Spain, Sweden, Switzerland, 
and the United Kingdom; for North America: Canada and the United States; for the Far East: Australia, Hong 
Kong, Indonesia, Japan, Malaysia, New Zealand, the Philippines, Singapore, Taiwan, and Thailand; and for 
the rest of the world: Argentina, Mexico, and South Africa. Listed developing companies exist in more coun- 
tries, but their returns do not reflect real estate returns as directly. 
3.  Liu, Hartzell, Grieg, and Grissom (1990) conclude, for the United States, that the market for property shares 
(they use REITs) is integrated with the stock market, even though the commercial real estate underlying these 
property shares is segmented from the stock market. 
4.  See Morrell (1991) for a description of the appraisal-based real estate indices available in the United Kingdom. 
5.  The Russell Canadian Property Index  TM is a trademark of the Frank Russell Company. NCRE1F stands for 
National Council of Real Estate Investment Fiduciaries. The RusselI-NCREIF Index was previously called 
the Frank Russell Company (FRC) Index. 
6.  Exact information on the index composition and the changes in that composition over time is not available to us. 
References 
Brueggeman, W.B., J.D. Fisher, and D.M. Porter.  (1990).  "Rethinking Corporate Real Estate" Journal of  Applied 
Corporate Flnance 3 (Spring), 39-50. 178  EICHHOLTZ AND HARTZELL 
Firstenberg,  P.M., S.A. Ross, and C.R. Zisler.  (1988).  "Real Estate: The Whole Story" Journal of Portfolio 
Management 15 (Spring),  22-32. 
Geltner, D.M. (1993). "Estimating Market Values from Appraisal Values Without Assuming an Efficient Market" 
Journal of Real Estate Research 8 (Summer),  325-345. 
Geltner, D.M. (1991). "Smoothing in Appraisal-Based Returns,;' Journal of  Real Estate Finance and Economics 
4 (September),  327-345. 
Geltner,  D.M.  (1989a).  "Bias in Appraisal Returns,' AREAUEA  Journal 17  (Fall),  338-352. 
G-elmer, D.M. (1989b). "Estimating Real Estate's Systematic Risk from Aggregate Level Appraisal-Based Returns" 
AREUEA Journal 17 (Winter),  463--481. 
Giliberto, S.M.  (1990).  "Equity Real Estate Invesment Trusts and Real Estate Returns" Journal of Real Estate 
Research  5 (Spring),  259-263. 
Giliberto, S.M. (1988). "A Note on the Use of Appraisal Data in Indexes of Performance Measurement"  AREUEA 
Journal 16 (Spring),  77-83. 
Granger, C.W.J. (1986).  "Developments  in the Study of Cointegrated Economic Variables"  Oxfo~ Bulletin  of 
Economics  and Statistics 48,  213-228. 
Gyourko, L, nad D.B. Keim. (1992). "What Does the Stock Market Tell Us about Real Estate Returns" AREUEA 
Journal 20 (Fall),  457--485. 
Khoo, T., D.J. Hartzell, and M. Hoesli. (1993). '~_n  Investigation of the Change in Real Estate Investment Trust 
Betas" AREUEA Journal 21  (Summer),  107-130. 
Liu, C.H., D.J. Hartzell, W. Grieg, and T.V. Grissom.  (1990).  "The Integration of the Real Estate Market and 
the Stock Market: Some Preliminary Evidence" Journal of  Real Estate Finance and Economics 3 (September), 
261-263. 
Lusht,  K.M. (1988).  "The Real Estate Pricing  Puzzle" AREUEA Journal 16 (Summer),  95-104. 
Mengden, A.E., and D.J. Hartzell.  (1986).  "Real Estate Invesment Trusts--Are  They Stocks or Real Estate?" 
Salomon Brothers Real Estate  Research,  August 27. 
MorreU, G.D. (1991). "Property Performance Analysis and Performance Indices: A Review" Journal of  Property 
Research  8 (Spring),  29-57. 
Zeckhauser, S., and R. Silverman. (1983). "Rediscover Your Company's Real Estate" Harvard Business Review, 
111-117. 